metastases. Survival may range from a few days to years (4, 5) . As cardiac angiosarcomas are highly malignant tumors with poor prognosis, early diagnosis is mandatory. Therefore, it is important to determine the exact extent of the primary lesion, to detect local recurrence and distant metastases for appropriate therapy management (6) . Here, we have aimed to report the potential benefits of 18 F-Fluorodeoxyglucose ( 18 F-FDG) positron emission tomography-computed tomography (PET-CT) imaging for examination of malignant potential and exploration of distant metastases in a young patient of cardiac angiosarcoma. In addition we have reviewed the published literature regarding the utility of 18 F-FDG PET-CT in cardiac angiosarcoma.
Case Report
A 24 year old male patient was admitted to the emergency department with progressive dyspnoea. Patient had tachycardia (PR: 100/minute) and low blood pressure (100/60 mmHg) at presentation. The intensity of the heart sounds was reduced. All other physical examinations were normal. On chest X-ray a massive cardiomegaly was seen. Transthoracic echocardiography showed a large hypoechoic ill-defined cardiac mass. Subsequently patient underwent contrast enhanced CT that showed a large mass draping the cardiac root and ascending aorta, left ventricular outflow tract, right ventricular outflow tract, infundibulum and the basal interventricular septum ( Figure  1a, 1b) . Patient was then referred to our department for 18 F-FDG PET-CT for further characterisation of the cardiac mass as well as for metastatic work up. The patient fasted overnight. Blood glucose level was 96 mg/dl. A dose of 370 MBq of 18 F-FDG was injected intravenously. PET-CT acquisition was done after a 45 minute uptake period. 50 ml of non ionic iodinated intravenous contrast (Visipaque, 320 mg I/ml, GE) was administered and scan was acquired after a delay of 50 seconds. Contrast enhanced 8F-FDG PET-CT revealed a large ill defined non enhancing soft tissue density mass (single largest dimension 8.1 cm) in the interventricular septum (proximal two-third) extending into the right ventricle upto right ventricle outflow tract, the aortic root and the right A-V valve with a small extension along the left ventricular wall with increased 18 F-FDG uptake (SUVmax-8.3) (Figure 1c-1f ). Pericardial and minimal right pleural effusion were noted. Pericardial effusion was loculated mainly on the right side and the inferior surface of the heart (Figure 2a) . Also, increased 18 F-FDG uptake was seen in the pericardium, likely due to pericardial infiltration by the tumor (SUVmax-5.1) (Figure 2b, 2c) . The SUVmax of the normal myocardium was 1.5. Apart from the cardiac findings, there was a sclerotic lesion in left iliac bone with increased 18 F-FDG uptake (SUVmax-4.5) (Figure 2d, 2e) . Another focus of increased 18 F-FDG uptake was noted in left ala of sacrum (SUVmax-3.7) with minimal sclerosis on CT (Figure 2f, 2g) . 18 F-FDG PET-CT findings were suspicious for a cardiac tumor with skeletal metastases. Biopsy from the cardiac lesion was performed which showed spindle cell neoplasm with CD-31 positivity, suggesting angiosarcoma. Hence, the diagnosis of cardiac angiosarcoma with skeletal metastases was reached. Patient is undergoing multiagent chemotherapy and has shown significant clinical improvement at 5 months of follow up.
Literature Review and Discussion
Early diagnosis and prompt management is crucial for the survival of the patients with cardiac angiosarcoma. With the availability of various non-invasive and advanced diagnostic tools, an early diagnosis of this rare lesion is possible (7) . Although a positive correlation has been found between 18 F-FDG accumulation and the degree of malignancy for many tumors, high 18 F-FDG uptake in myocardium does not necessarily mean a malignant lesion. The degree and extent of 18 F-FDG myocardial activity may be heterogeneous and variable. Patients with myocardial ischemia, coronary artery disease, atherosclerotic plaques, etc may have a focal increased 18 F-FDG uptake (8, 9) . Moreover, respiratory motion can sometimes lead to inhomogeneties in myocardial FDG uptake, more so in the lateral and anterior regions and to a lesser extent in the septal region (10) . 18 F-FDG PET-CT has been evaluated for characterisation, staging and restaging of cardiac angiosarcomas. A brief review of literature in this regard is presented in Table (1  1, 12,13,14,15,16,17,18,19,20,21,22,23) . Rahbar et al. in their study on 24 patients with cardiac tumors (including 6 angiosarcomas) concluded that with a cut-off SUVmax of 3.5, 18 F-FDG PET-CT could be used to noninvasively determine malignant tumors with a sensitivity of 100% (22) . In the present case too, the 18 F-FDG uptake was high in the cardiac lesion (SUVmax-8.3), which pointed towards the malignant nature which was confirmed on biopsy. 18 F-FDG PET-CT is widely employed for staging of various tumors. Being a whole body imaging modality, 18 F-FDG PET-CT is useful for the detection of distant metastases which may be missed on routine conventional imaging modalities. 18 F-FDG PET-CT has been sparsely used for staging of cardiac angiosarcoma, given the rarity of such tumors (Table 1 ). In such patients 18 F-FDG PET-CT can accurately determine the extent of the primary tumour as well as demonstrate distant metastases, if present. In the present case too, 18 F-FDG PET-CT clearly demonstrated the extent of the primary tumor. In addition the patient had skeletal metastases which were detected on 18 F-FDG PET-CT. In early stages without distant metastases, surgery followed by postoperative chemotherapy remains the treatment of choice while palliative chemotherapy with/without cytoreductive surgery is the pathway of management in patients with metastatic disease (11, 24) . As our patient had metastatic disease on PET-CT, he is undergoing chemotherapy and showed symptomatic improvement. It is to be remembered that the prognosis of metastatic cardiac angiosarcoma remains poor even with chemotherapy and thus 18 F-FDG PET-CT can categorise such patients into prognostic groups.
Thus, the present case and the published literature show the potential of 18 F-FDG PET-CT in management of patients with cardiac angiosarcoma starting from helping in reaching a diagnosis to staging to restaging and possibly prognostication. However, false positive causes should be kept in mind.
